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. . - . ‘ ABSTRACT . .y

1

. This study evaluated the effectiveness of Jigsaw as a strategy to
prevent substance abuse. Jigsaw is .a structured peer teaching program in
which students teach part of the regular classroom curriculum to a group
of peers.. The goals of Jigsaw vere to make student learning more active
and student-student interactions. more cooperative. As a result of these
changes, students were expected to develop more positive attitudes, behaviors
and norms regarding self, peers and school. Eventually, these gains should
reduce . students’ acceptance and use of psychoactive subs tances. . '

- The.treatment group consisted of 13 4th-6th grade teachers and their
261 students. Thirty teachers and their 560 students served as the non-
participant comparison group. o, .

e Jigsaw in-service training consis ted of two-hour sessions, held
once a week for nine weeks, and one review session held six weeks later.
The trainer assisted teachers in their classroams both before and after the

training ended.

Process evaluation data included a) teacher feedback on the individual
training sessions, b) questionnaire surveys of participating teachers, )
c) weekly reports by teachers on implementation, and d) classroom observation.
The training was highly regarded by participants. - Most of the skills were
regularly used by about half the teachers. Teachers found the :skills useful -
and.reported their mastery of thei as fair to good. _There was wide variation
in the-implementation of Jigsaw activities; teachers reported from .24 to
3.77 hours per week allotted to Jigsaw. The quality of Jigsaw jmplementation
was disappointing. In only four of the 12 classrooms was Jigsaw appropriately
jmplemented. In five classrooms Jigsaw was radically modified by the ‘teachers
and in the remaining three classrooms students were largely off-task.

zParticipant and nonparticipant teachers and students were pre- and post-
tested and data regarding achievement and attendance were gathered from sc¢hool
district records. Teachers also rated their students' classroom behavior. -
There were no significaﬂiﬁgtﬁfgrepcesébetween participant and nonpartici-
pant teachers on three teacher ‘vaidables. Thére were several differences
between participant and nonparticipant students although they did not
replicate_across different grade-sex groups. Comparing students in rexemplary"
Jigsaw classraoms with nonparticipants yielded four effects that replicated
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results from the participant vs. nonparticipant analyses. There were positive
effects for 6th grade boys on cooperatjve classroom climate and major disci-
pline problemsy a positive effect for 5th grade girls on locus of control for

. failure, and a negative effect for 6th grade girls on affective teaching
climate. The results were discussed ifi terms of problems with treatment
implementation. .
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o INTRODUCTION
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/ '
/

Jigsaw is a structured{peer teaching program in which students teach

part of the regular classroom curriculum to a group of peers (Aronson,

'Blaney, Stephan, Sikes & Snapp, 1978). 1. Jigsaw, an academic 1esson is

d1v1ded 1nto fivé or six parts and each student 1g a group of f1ve or six
is given only one part of the lesson. Students must become experts on their
partlcular part of the lesson and teach it to students in their groups SO
that all students Tearn thesent1re lesson. Prior to teaching, students meet
in Expert groups w1th the1r counterparts frdn other groups. In theSe groups

students help eacn other prepare to teach their part to their respective

Jlgsaw groups. Like'put*inb together a jigsaw puizle, each student contri-

i butes a necessary and un1que p1ece of information to group mastery of an

~

as51gned task. . °

The present study jnvestigated the effectiveness of Jigsaw as a strateav
to prevent substance abuse. The 1mmed1ate goals :of Jigsaw were to make
student learning more active and student-student interactions more cooperative.
Reviews of research on cooperative learnjng (Johnson, 1980b; Sharan, 1980;
Jlavin, 1980), ind%cate that these changes shou}d foster positive attitudes,
behaviors and norms regarding self, peers and school. Additionally, Jigsaw
has positively affected elementary students' self-esteem, attitudes toward
peers, and attitude toward school (Blaney, Stephen, Rosenfield, Aronson &
Sikes, 1977). Eventually, the predicted positive changes in attitudes and rerms
should reduce acceptance and use of psychoactive substances (Johnson, * 1°80a)

& .
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Jiésawsin-service training was provided to 13 4th:6th grade teachers 1
in four eleméntary schools during the 1979-80 school year. The teachers , E
used Jigsaw in their c]ass;;oms under the guidance of an in-service traiﬁzf.
The teachers delivered theﬂintervention; thus, fhe adequacy of thef;reatment o
depended upon teachers' use of Jigsaw. Consequently,-teachers' reactions to
the traini;g were moni tored as weré'reactfong to the conduct of Jigsaw acti-

vities in-the classroom. . g . ' ' 1

The impact of Jigsaw on both the teacherscand their students was assessed.

¢

Thréé teacher outcpm% variables were méasured:' te%cﬁ;rs' perceptions of the
importance of, and their effectiveness at, achieving the objectives of Jigsaw;
sati%féétion with teaching; and perceived faculty cohesiveness. We hypothe=
sized that Jigsaw would impact all three of «these outcome variables.

Student outcome variables were perceived clasgroom climate, locus of

rontrol, social and academic self-esteem, attitudes toward peers, attitudes

and perceived peer attitudes toward séhoo], attendance, reading and matheQ
matics ach%evement, and teacher ratings of student behavior. Drug-specific
outcome variables were perceived positive andfhegat$§e consequences of tobaéco.
alcohol, and marijuana use; and involvement in use of each of these substances.
Among these var1abIes we hypothes1zed that J1gsaw would 1mpact all but the -
drug-related variables. e did not expect effects on the drug-specific

[}
variab]e§ due to the low level of drug jnvolvement at these ages and the 1imited

o

duration of the intervention. QThe present study will be continued for an

additional year.

P
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* METHOD

8

Research Design T .

e e

The subjects in this study participated in another study the:prior year.
IQ'FaIf 1978, eight e]eme;tary schools (grades K;G) from a predcminantly '
wﬁite, middle-class, sqbdrban public school system in Northern CaIifognja

* were paired based on characteristics of their stﬁdents, chu]ties,“pri;cipaIS,
and,special programs. - In-addition, two district officiaﬁ!“}ated each school .
regarding the degree to which: a) éligib]e teachers would support énd partij¢
cipate in the in-service training; b) eligible éeach%rs were already competent
in classroom management and interpgrsona] skiﬂ]s; c)~the principal would
support the in-service training; and d) thg‘principal had influence over his
or her teaching staff. 'One school from_each pair)wasargpdomly assigned t?
the experimental condjtién‘pnd the other to the control conhition. Eighteen~

of the 23 teachers in grades 4-6 in the experimental schools completed in-

service training in Effective Claésroom Management (see Schabs, Moskowitz,

Condon and Malvin, Note 1, for the procedures and redults of this study).

The present‘stud& began in Spring 1979. Two of the original experimental
) sch901s and two of the original ;ontr;J schools were randomly assigned to the
éxpé}imental condition, and the other four schools, to the controlocondjtion.
n FSII 1979, Jigsaw in-service training was offered to the 25 grade 4-6""

teaéhers in the experimental schools. Only 13 teachers completed tﬁe training.’

©

1Two additional teachers enrolled in the training but dropped out after .

. §evera1 weeks. They did not conduct classroom acgiyities related to the training.

kv
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'3 Because half of the teachers in the experimental schools did not
p]ete Jigsaw tra1n1ng, about half 6f the- exper1menta1 students d1d not
part1c1pate in J1gsaw Compar1ng all experlmentals with all controls provides

an insensitive fest Qf Jigsaw's effectiveness. Thus, we have opted to ignore

v"e-expenumenIa1_deSJsuLjuxf_Lg_ggmpggg_;eachers and students who part1c1pated

vy
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.cipanfs). «The research design employs a nonegtivalent control group

in Jigsaw (participants) with all remaining teachers and students (nonpart1—

<

(honparticipanés) with a bretest and a posttest (Cook and Campbell, ]979).

by

g
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Subjects
The subjects were students in gﬁades 4-6 and their teachers during the

1979 1980 school year. At the Leginning of the study, 295 students were
enrolled in the 12 participant classes and 685 students were enrolled 1n the
nonparticipant classes. However, 34 (12%) student participants and 125 (18%)
student nonpdrticipants were excluded due to attrition or lack of parental
permission for testing. c c

The part1c1pant group consisted of 36, 39, and 38 males, and 56, 42, and
' 50 females in grades 4-6, respect1ve1y The nonparticipant group consisted
of 92, 102, and 85 ma]es, and 107, 93 and 81 females in grades 4-6 respect—
jvely. The ethnic compos1t1on was 93% white with Mexican-American (3%)

¢

comprising the 1argest minqri;yggrou,.

Of the 13 participant teachers, four were male. Two of the participants ;

taught ha]f—time in the same class. 'Of the 30 noﬁbérticipant teachers, 12

were ma?e‘..four of tne nonpart1c1pants taught half-time.
v [ . : i

-~




¥

In-Service Training Program b ' : Q

. . ’_ . ¢ .
Two-hour in-service training sessions were held once a-week for nine

weeks. - There was an additional “two-hour review session six weeks after

. N

. . ' P,
training ended. During and after the training, the trainer assisted teachers
in their classrooms. Teachers who attended the training ges51ons and tried to

implement Jigsaw in their classrooms were paid a $200 stipend and were offered

.

graduate-level credits through a local university. .,
In thesfirst ‘training se551on, the *rainer proVided an overview of the -

Jigsaw program. Teachers participated in a team -building exerCise deszgned

o

to enhance cooperation, communication, and 1nd1v1dd§]-FESPONSﬂblllty in groups.

o

They were also provided the materials for implémenting this and another exercise

<

in their classrooms. Beginning with the second session, the trainer facilitated

©

weekly discussions of the teachers'_experiences introducing the Jigsaw aﬁtivi-
ties in their classrooms. ' T ; Lo \ - ’

In the next several sessions teachers learned methods: for training students.
to observe-group behavior, to interact with each other productively, and to

communicate and listen well. ) .
s Sessions five’and Six focused on developing 1eadership and problem-solving

skills of students. Teachers learned technigues for teaching different leader-
ship styles to students. Teachers also learned specific techniques for , |
ffectively intervening. in group process to help solve, group prob]ems
In se551ons seven through nine, teachers were shown how to deveiop Jigsaw
curricula and were. given time to prepare cunriculum units for use in their

classrooms. . SeSSion seven also provided teachers—With a method for improving

students' teaching skills. Sessions eight and nine included teacher practice

-~
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“training curriculum).’
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in making observat%ons &t group process. (See Tuck and Schaps, Note 2, for

-

Measures . . .

Student self-report data. Stidﬁnt data at pretest were obtained .with

‘ an instrument developed for this s dy called the Student Questionnaire.

This instrument consists of two parts. Part 1 contains 18 items selected
from the Inte]]ectua] Ach 2vement Responsibility Questionnaire (Crandell,
Katkovsky, & Crandall, 1965) 2 Se]ect1on of items was based upon pub11shed
psychometr1c properties. Th1s quest1onna1re measures the be11ef in one s'
own control over 1nte11ectua1 and academ1c performance. Part 2 conta1n9°three
sets of items: a) the Scholastic subsca]e from the Intermedlate Level of the .
-Self Appra1sa1 Inventory (20 items) (Instruct1ona1 ObJect1ves ‘Exchange. Note 3),
a- cr1ter1on -referenced measure of academic self-esteem, b) the Puthor1ty and
Control (12 itéms) and Interpersonal Relationships W1th Pupils (12 1tems)
subsca1es from the Intermediate-Level of ‘the School Sentiment Index (Instruc-°
t1ona1 0b3ect1ves Exchange, Note 4), a cr1ter1on-reférenced measure of
att]tudes towarnd school deve]oped for this study by adapt1ng n 1tems from
»etght 1nstruments that measure att1tudes towarrd" school. .

Student pretest data were also obtalned w1th the Self 0bservat1on Scales

(Intermed1a€% Level, Form C) developed by Stenner and Katzenmeyer (Note 5).

This instrument measures how ch11dren perceive their soc1a1 and academ1c selves

%

alifornia Education Code requires that active parental permission be
secured before requesting ,information about family 1ife. Because this study
employed passive consent procedures four items referring to "parents" were
adapted to read "an adu]t who knows you.

]
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‘and their relationsh Y.to'peers, teachers, and school. Students respond "yes"
}

Coor “"no"“to 60 statements.:

Drug re1ated prate§t data were collected using the My Opinion Survey

*

Th1s instrrment was develloped for this, study to assess student opinjons of
each of the three "gatew " drggs--a]soho] c1garettes, and marijuana. Speci-
f1ca11y, students 1nd1cated the consequences of using the drug and reported

_ their lifetime use,  their current use ("last four weeks“) their attitudes.
_toward uSe, the1r~percept1ons of peers' att1tudes toward use ("most k1ds in .
my class”), and their pencept1ons of peer use. ] »

The pretest measures used in the data analysis were der1ved from emp1r1ca1
'sca11ng. Pretest data.were collected from a large samp]e of students ih
grades 3-6. Item means, variances, and intercorre]ationS°were found to be
_sinilar across grade levels; thus, students from all three grades were grouped
todether for the scaling. Item intercorrelations from the pretest data were
subJected lo separate multiple group conf1rmatory factor ana]yses. The .
_ resu]tant pretest scales appear in Table 2 with the number of items and the:
1nterna1 consxstency re11ab111ty est1mated by COeff1c1ent alpha. The f1na1.
scales measured affect1ve teach1ng c11mate, att1tudes toward school, social
self—esteem, att1tudes toward peers, 1ocus of control for success, locus of

" control for failure, academlc se]f—esteem. perceived peer attitudes toward

school, perceived costs of and 1nvo]vement‘gn a]coho],,c1garette, and marijuana

T

t 3The details.of tbe scaling have been reported by Moskow1tz, Condon,
Brewer, Schaps & Ma1v1n Note 6.

*The correlation matrices viere ;omputed using pairwise deTet1on of m1ssrng
va]ues and communalities were -inserted into their diagonal eJements
! ‘

.
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- : . TABLE 2
® . 3\) »
STUDENT SCALES, NUMBER OF, ITEMS AND PRETEST
INTERNAL CONSISTENCY RELIABILITIES (COEFfICIENT ALPHA)
" . v ) Y ] -
- . S‘ . )
Scale - . , N Items _ - - Reliability
Affective Teaching Climate -
(Affec C1 irpateg LR 513 17 91
Attitudes Toward School .
C (At Sghool) . " 513 6 ° ‘ .74
" social Self-Esteem . L
(Social Self) RN 513 6 .66
Attitudes ?qwardtl’eer;‘i- ’
(Att Peers) ¢ 513 ' 8 , ‘ .80
Locus of Control: Success K ’ T
(Control 'Suc) . 513 ) 7 .56 -
Locus of Conéro]:.‘ Failure ' ' ‘ .
o (Control Fail) 513 « 7 . .62 .
Academic Self-Esteem :
(Acad Self) . 513 1 s
Perceivea Peer Attitudes -,
qi'l’oward Seheol _
' . (Peer Att Sch) . 513 8 72
" perceived Costs of Alcohol Use "
“(A1c CAosts) . . 386 5 . .70
Perceived Losts of Cigarette Use -
(Cig Costs) . - 386 5 .63
Perceived Costs of Marijuana Use ) | .
(Pot Costs) . 386 5 .67
Involvement in Alcohol Use . _
(Alc Ynvolve) 386 © 5 .77
Involvement in Cigarette Use -
(Cig Involve) 386 5 .75
* . Y

(3,
L)
(224
S

Involvement in Marijuana Use
. (Pot Involve) 386

. ‘éi;
- as o IMN



use. . The inwo]vement sca]es were comprised of items measuring own use and

attitudes, and perceived use and attitudes.® , .
Posttest data were obta1ned W1th revised versions of the Student Qués-

tionna1re and the My Opinion Survey. The revised instruments included the

2 . Y o - ) "0 N
4tems in the final pretest measures. The Yocus ‘of control for success scale

contained five addit%ona] items and the failure scale contained three addi-

tidnal items. Measures of cooperative (Coop) and competitive (Comp) classroom

climate were included in the posttest. These measures, whtch\were developed
for this study, assess the students' pe}ceptiéns of the prevalence of _ ) 9

cooperation and competition in their classroome. The alpha coefficients

“

were .i3 and ©77, respectively,.
Studentjarchival data. In addition to the student self-report data, we

useu ach1eveLent data co]]ected by the, schoo] district. ~These data included _
the total read'lng (Read) and tota] mathematics (Math) stanine scores from 4
the Stanford Achtevement Test, Primary Level Ill (grade.3) and Intermediate

Levels I (grade 4) and 11 (grades 5 and 6) (Madden, Gardner, Rudman, Kar]sen,

»

Merwin, 1973), administered in May 1979, and in May 1980.

Studenibattendance was measnyed in two ways. The‘total number of unex-
" cused absences for the second semester (Unex Abs) was obtained for each student
“ from the school district's records. This type of absence occurred when a stu-
dent was absent fro; sepool and did not prov?de the school with a parental o

excuse stating that the student was sick. In addition, the average monthly

|
-

SFor each substance, the five component items exhibited good internal and
external consistency, providing support for.a single scale. The positive
relationships betweeen the perceived peer measures and the own use and attitude T
"measures indicate that students' own use and attitudes parallel their peers’, |
or that they project their own use and attitudes onto their peers. - |




numberfé? absences for each student (Total Abs) during the fifth through
eighth schoo1 months (January through April) was extracted from teachers'
records by project étaff Both measures were obtained for Spr1ng 1979 and
'Spr1ng 1980. . )

Students' sex afdl ethnicity were determlned from school district records.

Teacher data. on student behavior. Teacher rat1ngs of student misbehavior

wererobtalned at pretest and posttest with the Student Behav1or‘Report 6
«U51ng the class roster, each teacher indicated how frequently each child had’
been a minor (Minor) and maJor (Major) disciplin® problem during the prevrous
four months.(January .through April). A five-point scale was used that ranged
. from “"never" to “about once a day or more. " v
To detennine whether experimental and control teachers used the “"minor"
and "major" categories in the same nanner, «eachers rated 17 hypotheticaJ
student behaviors as either a) not a discipline problem, b) a minor problem,
or c) a major .problem’ The pretest data were invalid because most teachers
did not follow the instructions; hence, instructions for the posttest were
revised. Ana]ysis of the posttest data indicated that experimental and control -

teachers employed similar definitions of minor and major d1sc1p11ne prob]ems

Teacher outcome,data. The teacher's pretest and posttest se]f—report

data were obtained with the Teacher Questionnaire that was developed for this
study. This instrument neasured a) satisfaction with teaching, adapted from-
the Purdue‘Teafher Morale Inventory (Rempel and Bentley, 1964); b) faculty

cohe;iveness,.adapted from the Teacher Cooperation Subgcale of the Teacher

4 ;.‘ ' < O:;
6The teachers who provided the pretest data were the students' teachers
in the prior year. ‘ .

-
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. Attitude and Classroom Climate Que<t1onna1re (Kaufman, Semmel & Agard Note 7)
and from the Int1macy Sabscale of the Organization Climate Description
Questionnaire (Halpin and Croft, 1963); and c) the imporeence and.effective-
ness of achieving teaching objective; related to Jigsaw, a measure developed
for this study. Table 3 shows the number‘of items inc]uded.in these scales
and the pretest internal consistency reliabilities estimated by Coefficient

Alpha for grade 3-6 teachers.’ .

8

Data Collection Procedures . ‘

Student survey. Students in grade 4 were given:the pretest in October

1979 and the posttest in May 1980. The }evised Student Questionnaire was - -
administered ag:Both tiﬁes.‘ My Opinion Surﬁey was ;ead to the studenfs durina
a separate session at the pretest. )

Students in grades 5 antl 6 were given the pretest in May 1979 and the post-
test in May 1980. The Student Questionnaire and My 0p1n1on Survey were
administered at both t1mes dur1ng two sessions in the students' classrooms.

The Self Observation Scales were administered at the pretest during the first
session. The students read the items to themselves assisted as necessary by
the survey administrator. One make up session was held for all students who
were absent from the original sessiens. )

Survey adhinistrators were substitute teachers in the district who were
trained by project staff. Ina prepared statement, survey administrators
assured students of complete conf1dent1a11tyu The conf1dent1a11ty of the My

Opinion Survey administration was, enhanced by prelabeling questionnaires with

e

"To increase the sample size, add1t1ona1 teachers were included in the .
sca11ng ana]ys1s.

15




TEACHER SCALES, NUMBER OF ITEMS, AND PRETEST

L]

TABLE 3

INTERNAL CONSISTENCY RELIABILITIES (COEFFICIENT

Scale

Jigsaw Objectives

" Teacher Sat{sfaction

Faculty Cohesiveness

Number® of

I1tems

S
8

16

-

ALPHR) (N=60)

<
v ook

Pretest
Reliability
J4

.80

.90

o




.

student names on the cover sheet and students” school*district identification

numbers on page one. After receiving the questionnaire, students were instruc- -

ted to tear off the cover page which displayed their names. Students were told

of the need for identification numbers as a way of tracking students over time.

Teacher survey. Teachers completed the prete§t Teacher Questionnaire in
September 1978. Teachers completed the posttest questionnaires tnotheir '
classrooms while their student;.completed the posttest. To ensure the privacy
of their responses, teachers were(previded with questionﬁhires containing

2

"unique identifiers.

Data Analysis . .. .

The research design emp10yed ‘a nonequivalent control group.- With this
design, d1fferences obtained between the participant and nonpart1c1pant groups .
-could be unrelated to the treatment. Participating teachers (and the1r students)
were likely to differ from nonparticipants simply because they constituted a
peC1a1 group—-teachers who chose to undertake and complete the training. fhe.
pretest data were subjected to analysis of variance to explore initial non-
equivalence. The po;ttest data were subjected to analysis_of covariance using
the corresponding pretest as a covariate. This common technique approx1mate1y
controls for pre—exist1ng d1fferences. Ideally, each posttest measure should
be adJusted for all related pre- ex1st1ng d1fferences and the pretest me;sures*
hou]d be free of measurement error (Re1chardt 1979).
A class-level amalysis usua]]y is appropriate with th1s design. Unfortu-

nate]y, differences between grade levels were fourd on many cf the variab]es.

and there were few classes in each grade. Therefore, wheq\grade level was

17 :
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employed as a factor in the design, cell sizes were very small. Thus,g
statistical ana]ys%s performed at the class level had 1ow.poder. Analysis
of student-level data was likely to produce spurious resulps due to the
interdependence of individual students Qithin each class and due to excessive
statisticé] power. We ch;se to analyze the data él the student level aware -
that the analysis may provide b1ased est1mates of treatment effects. A

In the present sthy, we set the Iype I error rate for each ana]ys1s at
.05.‘ This 1s a liberal level g1ven the unit of analysis prob]em, and the fact
that separate analyses were performed for each grade-sex student group due to
‘ the existence of heterogeneity of varijance and ‘pre-post covariance-in many of
"~ the measure%; Since many analyses were conducted, isolated effects must be .
-interpreted cautiously because they may be due to experiment-yise Type 1 error.
Interpretatipn of resu]ts is based on _.patterns of find%ngs rather than single
findings.

9 S

Rules were set for handling missing data in computing scale scores. A
scaﬁe score was computed for a student if at 1east 60% of the iteme comprising
that scale were present. Any missing item score was replaced by the meen for. -»,
that item in the appropriate cell of the experimental design. This procedure
utilized most of the item data and provided unbiased -cell means. wﬁén more
than 40% oﬁ,Fhe jtems comprising a scale were missing, the student received
a missing value for that sce]e, and the case was dropped from any-analysis

&

involving that scale.
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Process EVALUATION )

-

a

Teacher Feedback on the Individual Training Sessions

At the end of each training session (except the final session), teachers

were asked to complete a one-page “feedback form" anonymously.. Teachers’

rated each sess1on in terms of organization, interest, usefulness,rand.enjoy-

_ableness on five-point scales (where five was positive).

Open ended comments

were also encouraged.

All sess1ons were rated positively. Of the 32 separate ratings (fouriper

iAg was less than 4.0.

<

session), 26 averaged above 4.50 and only one average r

iy

Thus; the teachers regarded the training high]y.

"

Quest1onna1re Surveys of Participating Teachers ,

At the completion of training (January 1980), and again near the end of

the school year (May 1980), part1c1pat1ng teachers completed questionnaires

that elicited detailed information about 1mp1ementat1on of the in-service

skills. Teachers reported how often they used each in-service skill, rated the’

usefulness of each skill, and rated their mastery of each skill.

Table 4 shows the year-end data.on frequency of 1mp1ementat1on, usefulness

-

and mastery of the skills. More than half the teachers were using most ‘skills

at least several,glmes per week, and two sk11ls every day. - Three skills were

used by the teachers on less than a weekly bas1s conducting group process

‘d1scussions, coordinating Jigsaw resources, and deve]op1ng J1gsaw curricula.

This imp]ementatipn pattgrn jndicates that at least half of the participants

continyed to u

se the,sktlls for several months after they-had completed training.




Percentage of Teachers °
Using Skill at Least:

. TasLe kb , ‘
\_ TEACHERS' REPORTS ON :FREQUENCY, UTILITY, AND QUALITY OF SKILL IMPLEMENTATION (N = 11)

Mean’Ratings, of Value
of Skill (5=High

Mean Ratings of Mastery
of Skills- (4=Excelient;

obggrvgr fgedback

| Using attending skills {p
- attending, observina, listening)

Responding- to feeling
39
23

Responding to meaning

- Modeling facilitator skills

using appropriate technigue (content |
. intervention, interpersonal inter-
_ vention, intrapersonal intervention,
~ group intervention)

" Conducting group process discussion 15

Coordinating Jigsaw.resources 8

O

_ Developing Jigsaw curﬁéﬁbfa

, . .o Every
In-Sgrvice kill > : Day
"*Observing group process - 15
" (communication patterns, decision .
making proceduresj) on task/off task
‘behavior, emgtional\issues
~ Giving feedback using ‘the rules for 15

54

Intervening to solve group problems \Ki .

Utility; 1=Low Utility) 1=Poor)
. Several .
Times/Week .o -
60\ 283 2.9
69 4.83 2.75 =
92 . 4.92 . 3.08
92 4.75 3.00
85 - 3.67 2,83
69 © 4.08 2.58
58 4.36 2.60
4
3
46 4.23 3.00
o . . 3.9 B
_31\ . 4.00 292 .
\ . AN
. .. ) P
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)
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N -Teachers rated all of the sk1115 as extremely usefqﬁ The teachers'

.

-

average ratings of their onﬂ/mastery of the skills c]ustered between "fair"

and "good." - Usefulness and mastery ratings_at mid-year were s1m11ar to

those- at ﬂeap'e“d*u I

. The mid-year questionnaire asked the teachers to eva]uate the in-service
.course as a whole, using five-point rating scales. These ratings were very
. favorable with respect to interest (M = 4.54), organizat%on (M = 4.82),
. usefulness (M = 4.27) and enjoyab]eness (M 4 54) ~,The trainer was.also

NS ey e

. _ rated h1gh1y along a number of d1mens1ons ‘ Coe

In sum, results fram two quest1onna1re surveys 1nd1cate that many teachers

g A

used most_of the skills on a regular basis, found the sk1lls useful, considered i

themselves gpept at using the skills, aﬁd evaluaed-the training and the

R

. trainer positively. —_

Frequency of Clas.room Implementation

<

Beginning with the onset of training, and continuing through the school
year. part1c1pat1ng teachers completed week]y logs indicating the number of
c]assroom hours spent on Jigsaw act1v1t1es Data from 12 teachers® over 24
weeks indicated wide vardiation in the implementation of Jigsaw activitiés; the
average number of hours per week tach teacher a]lotted to Jigsaw act1v1t1es
was 1.83 and ranged from .24 to 3.77. Four classrooms were 1nvo]ved in Jigsaw

for more than two hours each week, six ¢lassrooms were invd]ved in Jigsaw

<

8Data from one teacher were deleted from this ana]ys1s because they were
obviously fa]s1f1ed

o ~

—
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i\ “for 1 to 1.7 hours each week, and one classroom was marginally involved in

-Jigsaw (.24 hours per week).®

C]assroom Observation ‘ ,

3

'“-—~-~—~~“~-‘_ﬁ_0hservat1ons of J1g}aw act1v1t1es were conducted three times during the

school year; the Virst observat1on occurred betweén the Sixth-and—last-week’ " M.
f of training, the second visit occurred four to six weeks after tra1n14€f

ended, and the final visit occurred eight to 16 weeks after tra1n1ng ended.?®

A random sample of six teachers was observed on the first two.visits On the

1ast v1s1t, all teachers who completed the training, with one exceptlon, were

_ observed and each visit was scheduled to co1nc1de W1th the time peer-teach1ng

(J1gsaw groups) wou]d occur

G

The observat1ons were conducted by a trained observer °f’wo instruments
were developed to character1ze the ?J1gsaw classroom," the Jigsaw Checklist
and the Jigsaw Observation'Record. The Jigsaw Check]ist consisted of 13
statements that described the student oroups and student interaction. These
statements generally were low inference and descriptive rather than evaluative. .

Al statanents that were applicable were checked after an observation was .

SThe total number of c]assrooms couhted is one less than the number of
teachers because two teachers are part-time in the same classroom. Data from
these two teachers were added together and counted as one classroom.

1%The posttest was adm1n1stered during the 12th and 13th week after training
ended, thus, several classrooms were observed after the posttest.

110ne teacher. who participated in training was not observed because she
refused to schedule an appointment with the observer.

.
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comp]eted.“ Characterizing the groups as Jigsaw groups required that a minimum

of five specific statements be chécked; a]so,.a specific set of five were

used to characﬁeriie the groups as Expert groups. o

. The teachers were expected to be regularly using Jigsaw in their cJass- ___

rooms by the first observation. The data revealed that in only one classroom
“*“waS“aigsa&~imp1ementedegs expected. In three of the classrooms, students were
engaged in pre:Jigsaw'actiQities or "teambuilding." In the other two class-

rooms, students were involved in group.work that' the teachers described as

0.

ei ther Jjgsaw or Expert, but that did not meet our criteria.
« At the second observation, three classrooms were engaged in Jigsdw or
Expert group work.~aln three dthe; classrooms, although the teachers told éhe
) observer that their students were in Jigsawvgroups, the observer found no
evidence for this. These teachers had created their own versions of J1geew
The critical d1fference in their vers1ons of Jigsaw was that the students were

working independently rather than zooperatively on an assignment, althounh:

they were seated in groups. :

Because Jigsaw is designed to be a peer-teaching technique, we examined
fhe extenf to which the teaching component was implemented. For the third
series of observations, all teachers were ob§§nved during the time their
students were in Jiqsaw groups. 0f the 12 classrooms observed, five demoh-

. strated the expected Jigsaw activities prior to the‘posltest. Two additional
cTessrooms implemented the peer-teaching aspectvof Jig;ew before the end of
the year, but after the posttest data were co]]ectedfﬁ These classes were

. . ~ 4
involved in Expert groups before the posttest. The remaining five classrooms
¢

24,
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were’ involved in various modnfications of JJgsaw. These modificationg'had Ty

at least one feature in cannon. students wePe not teaching each other in

snni] groups but were working independent]y on a given aSSignment.

"n two of the five true Jigsaw glassrooms obser fore the posttest, t 2’
and in one true Jigsaw classroom observed afterwards, student groups were “~
‘.off-task for a substantial amount of time. A serious task orientation is .0 .,
" necessary for adequate ‘Jigsaw impﬂementation, therefore, these classrnoms did ‘fh

not fully meet ‘our expectations. Three truerJigsaw c1assrooms observed before

\ the posttest, and one observed afterwards were egemplary in terms of imple-. .. i
mentation. eThese classrooms not .only met the minimum Jigsaw criteria but were |
notabie for the focussed<attention of the students on the tasks at hand.

The Jigsaw 0bservation Record was designed to provide more specific detail
regarding student behavior‘during group work. This instrument employed time e
samp]es primarily of student behavior. - Each group wis observed for 30 seconds, '
and ali the codeable’behaviors that occurréd during that interva] were recorded.

A behavior was recorded only once, even though it méy have occurred severa] _

® stimes during the observation pericd. Each group was observed approximate]y . T

five ‘times during one visit. Since all the partiCipapts‘were observed during

.the third round of observations, only the coded behdvior from this'series-of‘ ", (;
visits is reported -below. o -

The amount and type of student partic1pation in the groups was approximately

the same fOr all classrooms. A student leader cou1d clearly be distinguished , "
in all the c1assrooms across most of the intervals of observation. There was’ )
very- 1itt1e helping behavior overall, with the exception of one c]assroom.

Silent group work was observed frequently; The behavior "shares ideas was

.
- . -
. [ 4

o

‘ - - -
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coded whenever a student shared information with ‘the group and; “thus, —

’

included all pecr-teaching behaviors. The frequency with which this~behav‘igr

occurred di-criminated two groups of classrooms. In one group of classrooms, *

¢, this behavior occurred fre‘quentl:y. In these clasbrooms, Jigsaw was accurately

» implemented as 1nd1cated by the Checklist. 1In the othor classrooms, r:e]ative]y
s -

little ‘student teaching Was observed, and mod1fied »erswns of Jigsaw were .

- "+ . used in them. /

O‘f-task and d1srupt1ve behaviors were observed in both Jigsaw and modi-
) f1ed Jigsaw classrooms ‘However, there was virtually nc off-task behavior in
five c]assrboms, four of which were J1gsaw classrooms. Fma]ly, “teacher

belps“ was coded whenever the teacher became jnvolved with a group upon request

R R . e

)

of a groutg member. This occurred almost exclusively in c.assrooms employing
" modifications of Jigsaw. Students were more mchned to seek cut the teachers'

help tn--variétions of Jigsaw than:tf\ey were in true Jigsaw.

. ; .t
; .-
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. RESULTS -
* Initial Equivalence-QTeachers : . )

~—

- Teacher seif—repdrt data coi]ected prior to the training were analyzed

to  determine. whether participants and nonparticiGZnts were inwtially equivaient.
The resutts indicated/that the groups "did hot differ in terms of teaching

B experience,.use of various academic and affective techniques in the classroom,

. Teacher Satisfaction or Faculty Cohesiveness. lowever, compared to non-
participants, participants scored higher on Jigsaw Objectives, F (1,33) = 4.80,
p <. 05 These results should be interpreted cautiously because pretest data

T

were missing from 42% of the, teachers.

.

,' The groups differed on prior in-service training. Sixty-two percent of

'Y

the participants compieted ECM in-sﬁrvice training in the prior year as

compared to only 23% of the nonparticipants.

@

. Analysis of Teacher 0utcomes

The three teacher posttest measures were subjected to one-way (participant

vs. nonparticipant) anaiyses of variance. . Na significant differences were

e 2 T s

 _obtainedi

< Ve
? . ‘ e
N

Descriptive Statistics for Student Measures

The means and standard deviations for all student pretest and posttest

neasures are summarized in ‘Tables 5-7 by qrade, sex, and treatment condition.

‘Due to extreme non-normality and heteroqeneity of variance, iog (x+1) trans-

- - [

“formations were performed on the fo]loWing variables Attend Unex Abs,

[

N . . &




: 'Measure
» Coop

Cap .

o .
i
3
e

E”Att School

~ Social Self

Att Peers

. Coﬁirol Suc

Cont;'o'l’ Fail
j.. Acad Self -

%MPeer Att‘Sch
;.Total Abs

; Unex Abs

Shffec €1 imate

TABLE 5

! ; ¢
MEANS- AND STANDARD DEVIATIONS FOR STUDENT DATA
ry SEX BY TREATMENT CONDITION FOR GRADE 4

- 25,

C
i G

(14

V4 .
/ < -
Male Students Female Students .

Participant HNonparticipant Participant 'Nonparticipant:
Test W s W S , B s K S=
Post 1. .26 1.67 2 - -1.83 .21 174 .28~
Bost -+ 1.56° .29 150 .31 1.52 .31 1.4 28
pre . 1.85 .18 1.8 .20 1.93 ° 12 1.87 . .203
Post 1.80 .20 1.79 .28 190 .14 1.81 .27
e - -1.8 .8 180 .2 179 24 178 .23
Post 1.6 .31 1.66 .29 1.80 .21 1. .29
. Pre 1.81 .28 1.80 .22 179 .28 1.78 .23
Post 1.83 .22 1.79 .21 1.80 .26 1.7 .24
Pre 1.68° .25 1.73 .26 1.69 .25 1.7 .27 .
Post 1.7 .31 1. ‘28 1.69 .28 1.70 .30 :
Pre 1.80 .15 1.8 .15 1.84 -11 1.8 14
Post SrIe 7 LT .19 1.86 .14 1.83 .16
Pre 1.55 .25 1.61 4 4 1.66 .22 1.68 .24~
Post 1.65 .25 1.66 .22 167, .23 1.67 .24
Pre 172 23 1.74 .21 “1.76 .20 1.75 .2 -
post ~ 1.2 .83 172 .23 177 22 1.3 .4
_Pre 1.74 . .20 1.75- .23 8 .16 .81 .21
-Post 1.70 .23 ,3.68 ‘25 .1.75 .18 w70 .27 -
Post 27 19 237 .19 33 .24 .27 .20
A - 4 Hy » ! :
Pre . - - - - - i it it =
Post | 13 .24 .18 .27 15 ¢ .20 15 .287
Pre - - - - - - - =
Post 6.29 -1.68 5.89 1.76 5.91 1.48 6.27 1.30%
Pre - - - - - - - - -
Post 588 1.72 5.98 1.67 5.44 1.30 5.97 1.38
28 . M i




2.
‘Male Students «~  Female Students

Participant Nonparticipant . Participant Nonparti:ipani::,
M SO M SO M sb M SO

Minor , Pre - - - - - - - -
_ Post 2.47 , 1.56 1.97 1.33 1.64 1.09 1.22 .63
Major "~ § =+ . Pre - - - - - - . .-
Post .33 .68 33 .10 31 .03 31 .05 .
Alc Costs Pre .- - - - - - - -
Post’ .56 .48 .54 .50 .45 .40 59 .49 ..
Cig Costs Pre - - - - - - - o _
Post .48 .47 .48 .45 .38 .36 .47 .4
Pot Costs Pre - - - - - - .- -
. _ Post 46 .37 .42 .46 39 .36 .39 .39
Alc Involve Pre - - - - - - - - =
"Post 1.54 .69 1.37 .63 1.30 .61 1.40 .58 ]
- Cig Involve Pre, - - - - - - - .-
‘ S Post - .21 .07 .27 .08 .26 .06 .26 .07
Pot Involve Pre - - - - - - - -
-+ Post .25 .06 .24 .07 .24 .06 . .25 .08
@ -~
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‘MEans AMD STANDARD DEVIATIONS FOR STUDENT DATA
.S BY st BY TREATVENT Connxrnon FOR GRADE 5 ~
r.v’ ' " Male Students i Femalé Students
N o o Participant, Nonparnmpant pParticipant Nonpartnmant
- Measure . Test ) ] SD M ) M D =
- Coop _Post 169 ~-.30 171 % 1.6 .30 1.78 .26
;. Camp. R Post 1.50 .32 148 .31 1.3 .25 1.42
o Affec Climate . Pre 1.8 .09 170 .2 1.82 .08 1.75
T : Post 1.8 .21 1.80 .2 1.84 .26 1.90-
© Att School - " Pre 1.73° .27 1.68 .32. 176 .28 1.74
: o Post 172 .29 1.62 .29 1.72 .25 1.73
 social SEIf ¢ Pre 178 .23 178  .2% 175 .24 1.79
: - Post 1.85 .23 1.8 .2 1.85 .19 1.85
. Att Peers Pre 1.73 .29 1.71 0 .30 1.77 .23 1.72
S Post 1.83 .25 1.74 .28 170 .29 1.69
** Control Suc Pre 1.85 19 1.80 .21 1.89 .13 .88
' Post 83 .19 1,81 .19 1.8 .11 1.83
Control Fail Pre 1.70 .20 1.67 .27 1.7 .22 1.72
: ' _ ~ Post 1.1 22 1. .23 1.78 .19 1.65
- Acad Self ’ Pre 177 .20 174 .2 1.81 .16 1.76
: Post 1.7 .25 1.76 .2 1.74 .22 1.76
peer Att Sch Pre” 179 .21 170 ¢ .28 175 .20 1.78
Post 1.76 .20 1.70 .24 177 .24 1.74 - ..
Total Abs " Pre 21 .7 8 .16 25 .20 .22
Post 20 .18 .25 .16 29 .21 .28
Unex Abs . Pre 7 . .4 .8 .25 ..26° .7
— : : - Pest - -~~15 .22 .14 .5 2 .23 .9
" Read Pre 5.44 1.60 5.83 1.5 571 1.45 6.24 1.43:
. Post 585 1.60 6.21 1.45 6.12 1.29 6.29 1.43
Math Pre 5.60 1.59 5.88 - 1.63 5.3i 1.44 6.00 1.55
: Post . 6.10 1.57 598 1.5 58 1.3 5.8 13
) 30
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Table 6 L .
‘ Male Students ____ Female Students
- : ‘. Participant Nonparticipant Participant Nonparticipant’
. Measure Test. - ¥ SO M SO M S0 M D
Minor /T pre 1e2 - .79 .97 102 208 127 1.7 .63
Lo et -2.12 1.24 209 130  1.40 .86 1.41 .80
© Major - pre .37 &4 3% . a2 . .33 .08 -.32 .09°
g / Post 32 .06 .37 .z .30 .03 .32 .09°
Alc Costs " Pre 53 .74 .49 .50 49 .37 ¢ .86 .43 °
Riataes Post 45 . .54 .57 .56 48 .43 .40 - .45 |
Cig Costs - ¢ Pre 32 .32 .35 .35 46 .43 .41 .36
Post 35 .47 . .45 .47 40 . .44 .4 AT
Pot Costs pre . .29 _ .30 .34 .40 4 .37 .36 .38
; ‘ - Post .25 .36 .42 .50 35 .42 .31 0 .37
** Alc Involve Pre L4 .66 1.40 .64 120 .44 1.8 50—
| ‘ Post 150 75 1.64 .78 .1.43 .56 1.38 .59
Cig Tnvolve Pre 25 .05 .25 .06 25 .07 .24 06"
: Post % .07 .30 .10 27 .08 .30 .86
e Pre 2 .04 .23 .06 .22 .04 .23 .05
o PotImolV& - post 22 03 .26 .10 28 o B 07
— . o ‘

o

31




v ’ T N B
) * . Rt
“ i : ‘ ) 29, 3
: T . TaBLE 7 - . .
MEANS AND STANDARD DEVIATIONS FOR STUDENT DATA :
BY Sex BY TREATMENT CONDITION FOR GRADE b ‘
Male Students Female Students
s _ Participant Nonparticipant Participant Nonpartlcxgant
Meagyré - - Jest . M sb. H S m o K O
.Coop | Post . 1.8 .21 1.65 .29 1.84 .24 175 .26 °©
- Comp o Post 1.38 .29 1.4 .29 1.40 .31 1.4 -,_zg-'fj.
Affec Climate - Pre 174 9 1w a9 . 180 .M 178 © 3%
K 0 Post 1.74 31 1.79 ‘28 7 1.69 38 1.87. .18
At} School Pre 171 .29 1.8 .30 15 .21 1A .2
Post 1.59 27 1.59 230 164 .26 1.68 .28 -
. Social Self , Sre 1.88 .16 1.85 .19 1.80 .27° 1.83 .22
: ST ost 1.86 19 1.87 217 181 .23 1.86 .20
" Att Peers ' pre 174 .21 115 .2 1.72 ..30 1.72 .28
- Post V.77 ‘29 1.78 .27 1717 .33 1.76. .2 -
* Control Suc pre -  1.86 19 1.82 .18 1.81 .22 1.87 .07 :
' Post - 1.8% .16 1.8 .18 1.3 .17 1.88 .12
Control Fail/ Pre 1.69 .26 1.70 .24 1.76 .25 1.8 .23 .
; - Post 1.75 ‘21 1.73 .22 1.76 .23 1.82 .18
_Acad Self Pre 1.79 20 1.74 .22 1.68 .30 1.71 .22
: Post 1.75 %0 174 .23 - 1.63 .30 176 .2
- peer Att Sch " Pre 1.77 24 1.68 .24 T80 .22 1.80 .24
. Post 1.68 ‘24 1.63 .27 1.67 .33 1.61 .29
Total Abs ] Pre .21 20" .23 a8 20 .19 .24 .19
R o . Post 21 .16 .25 17 ‘% .23 .26 .20
" Unex Abs Pre .27 31 .23.. .30 a5 .26 .27 .30°
e . Post 18 27 .14 .26 6 .25 .4 .25
Read | Pre 591 1.40 5.96 1.57 586 1.35 6.05° 1.52:
Post 576 1.51 6.01 1.64 6.14 1.54 6.38 1.72:
Math Pre 563 .1.41 65.83 -1.64 53] 1.44 6.00 1. 55
. Post 579 '1.61 5.75 1.69 560 1.83 6.00 1.56.




0. 4.
Male Students ferha'le Students 4‘

- 7 Participant Nonparticipant Participant Nonparticipagt
N SD sh.  H s M sb

. Measwre Test = M i}
" Minor  Pre 2,58  1.50 2.42 1.33 r2.08 1.27 127 .63
E Post 2.35 1.36 2.6 1.42 1.82 .80 1.69 1.1
. Mag * Pre 35 .2 .33 .09 34 .1 .30, .02
oo Post | .35 .10 .42 .16 31 04 32 .09
. Alc.Costs Pre §7 .50 .60 .50 31 .32 .48 .40
"~ Post 76 57 63 .56 38 .43 .48 42
" Cig Costs Pre 33 32 .40 .43 39 .35 46 .43
. : . Post - .48 .3 .59 .46 .41 46 .54 .46
- Pot Costs Pre . .49 45 .36 .50 ,.28 .29 .31 .32
| Post 48 . .5 .56 29 .42 .35 .40
Alc Involve  Pre 1.42 .73 1.51 .62 1.20 .44 1.8 .50
| ‘ Post 1.84 .70 1.87 .69 1.3 55 1.40 .86
Cig Involve Pre 257 .09 .28 .09 27, ‘.08 .21 .07
Post 30 .08 .33 .10 31 .00 .33 .09
Pot Involve Pre 23 .06 .25 .08 .22 .04 .23 .05
_ Post 26 . .07 .29 .10 26 .08 .21 .07¢

N
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i Majory Cig, and Pot. ‘For attendance, discipline, and drug-related variables,
a Tow score\is desirable; whereas, for all other variables a h1qh score 1S

P

“desirable..

2 Statistical analysis of measures with floor or ceiling effects generally
o » !

-

suffers from decreased power (due to decreased reliability) and, from bias. A
< For example, students who are at the ce111ng on a pre;est measure where a
high score—is desirable cannot show 1mprovement on the identical measure at. R
posttest. This could bias an ana1y515 against finding a positige treatment
effect ' i . o
Ceiling effects were found on some of the affective measures. The per-
centage of students with a maximum score at the pretest ranged from 8% on Comp
to 45% on Social Self with a median value of 26%. The corresponding percent-
ages atcthe posttest ranged from 7% to 46% with a median value of 21%.
On the drug-related measures, evidence was found for f]oor effects. The
: ‘percentage of students with a minimum score at the pretest ranged from 16% on
Alc-Involve to 69% on Pot Involve with a median value of 35%. The correspond=
ing percentages at the pqsttest ranged from 7% to 49% with a median value of
27%.
In sum, the affective measures did not suffer f;om substantial ceiling
', . effects. Although floor effects were substantial on several of the drug-
2, re]ated measures, they were expected given the age of the students. Further-
more, they do not constitute a problem for the present study, because no

direct effects on these measures were hypothesized.

fhit1a1 Equivalence--Students
Initial-equivalence hetween conditions affects both the justification e

for attributing posttest differences to the treatment (internal validity)

]
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anS the justification for generalizing treatment effects to other student
groups (external validity). As a test for jnitial equivalence, analysis of
variance was performed on each of the 14 (8 for grade 4) student pretest
measures with treatment condition (participant vs. nonparticipant) as the
factor Effect s1zes, expressed in the metric of the nonpart1c1pant group

< .~

standard deviation, are presented for.measures w1th significan+ differences.

- ~.

For grade 4- maies no_ s1gn1f1cant treatment differences were obtained.

rFor grade 4 females treatment differences were obtained for Att School, F
{1,61) = 5. 09 p <.05, and Affec Climate, F (1,160) = 4. 67, p <.05. As com-
pared to nonparticipants, part1c1pants were 1n1t1a11y more positive toward

school (.34 SD) and more positive toward the teaching climate (.31 sD). A
. treatment difference was obtained for grade 5 males on Affec Climate, f_(1,137)
= 9,75, p <.01. As compared to nonparticipants, participants were more
positive toward the teaching climate (.62 SD). For grade 5 females, treatment
"differences were obtained on Affec Climate, F (1, 124) = 4.67, p <.05, Read, '/
F (1,129) = 3. 93, p < .05, and Math F (1,129) = 9.28, p < .05 As compared
to nonparticipants, part1c1pants were more pos1t1ve toward the teaching
climate (.37 SD) and scored lower on tests of reading (.37 sD) and mathematics
(.39 SD) achievement. A treatment diffe?ence was obtained for.grade 6 males |
on Att School, F (1, 117) = 4.57, p <.05. As compared to nonpartic1pants,
participants were more positive toward school ( 41 sp). Finally, for grade 6
females, treatment.differences were obtained on Unex Abs, F (1,128) = 5.46, |
p <.05, Math, F (1.18) = 5.71, p <.05, Minor, F (1,119) = 21.67, p <.001,
Major, F (1,120) = 6.92, p <.0T¢ and Alc Costs, F (1,121) = 5.91, p <.05.

35(
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_ As compared to nonparticipants, participants had fewer unexcused absences:
(.40 SD) and lower mathematics achievement scores (.45 sD). Participants
also presented more minor (1.29 SD) and major (1:64) discipline problems, and
attributed fewer negative consequences to alcohol use (.41.8D). A

In sum, with the uxception of grade 4 males, participants initially
eiffered from nonparticipants; the differences occurred on more variables

for females than for males.’ ~

o -

Analysis of Student Outcomes

A one-way analysis of covariance was conducted on each posttest measure
with treatment condition (participant vs. nonparticipant) as the factor and

the corresponding pretest as the covariate. Because Coop and Comp were not

measured at pretest, analyses &f variance were conducted on the posttest data.

For grade 4, analyses of variance were also conducted on the following post-
test measures due to the lack of pretests: Attend, Unex Abs, Minor, Major,
Read, Math, and the drug-related variables. Treatment effect sizes are pre-
sented in the metric of the posttest nonparticipant group standard deviettep
' Table 8 surmarizes the results of the posttest analyses. For grade 4
males, a significant positive t;eatment effect was obtained on Att Peers
(.29 SD). For grade 4 females, negative treatment effects were obteined on
Minor (.67 SD) and Math (.39 SD&i For grade 5 males, positive treatment
effects were obtained on Major‘(.AQ\SD), Cig (.40 SD), and Pot (.41 SD).
For grade 5 females, positive treatment effects were obtained on Control
Fail (. 50 sD):and Cig (.35 SD), and a negative effect.on Math (.28 SD).

For grade 6 males, positive treatment effects were obtained on Coop (.57 SD)

and Major (.44 SD). For grade 6 females posit1ve treatment effects were

v D
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TABLE 8

o

7> SuMMARY OF ANALYSES OF COVARIANCE ON- STUDENT DATA

Grade 4  Grade 4 Grade 5 ‘Grade 5 Grade 6 Grade 6

‘Measure Grade ¢ Pomales  Males Females Meles  Famles
“Coop y60 33 < ERL 10.30%  4.74*
Comp < 2.97 <1 1.72 <1 <1
;:Affec Climate R e 2.55 h <1 <1 1.52 ,' 13.80**
At school 2.63 1.65 . 1.66 <1 <i <1
:Social Self < ., oo« <1 <1 3
" Att Peers . 4.47* A 2.15 1.13 <1 <1
" Control .Suc <1 2.37 <1 <1 . <1 1.06
Control Fail <1 <1 <1 10.09** <1 1.02
Acad Self <1 1.09 < 2.02 <1 "3.63
Peer Att Sch <1 1.99 <1 1.52 -~ <1 2.35
Tota) Abs .28 3.09 3.70 <1 173 <
| Unex Abs <1 <1 <1 1.62 3 1.44
-d;ead 1.34 2.47 <1 3,q5 <1 <1
’GMath | <1 ~ 5.34* 1.88 6.13* 3.38 3.99*
- Minor 3.37 9.67* <1 < S« 1.85
“najor a < 8.32** 2.92 8.25** 1.61
~ Alc Costs : <1 3.24° 2.33 <1 2.06 <1
; C;g Costs * .o < 1.98 a <1 1,31 2.61 ’
Pot Costs <1 <1 2.72 <1 <o'| <1
Eiﬁcldee 1.68 1.06 1.51 <1 <1 <1
Cig Involve <1 <1 6.16* 4.61* a <1 g

Pot Involve <1 <1 - 7.66** <1 2.09 <

P

S
e

._NOTE: The values tabled are the F-ratios for the treatment condition effect.

o  Ervor df are 122-126 for grade 4 males, 155-161 for grade 4 females, 110-138 for grade. . -
J}EMC § males, 109-132 for grade 5 females, 108-120 for grade 6 males, and 117-128 for-grade - -
== 6 females. o . JR
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obtained on Coop (.39 SD), and Math (.27 SD), and a negative effect on Affec,

Climate (.87 SD).

»

Analysis of Student Outcomes for "Exemplary! Jigsaw

The student outcome ana]ysig did not yield a pattern of treatment effects..

The resd]ts could pd;sib]y be due to the variation in fxequency and quality of
Jigsaw implementation (Cook and Campbell, 1979). A secondary analysis was ’
performed in order to determine whether the'"exemplary" Jigsaw classe; obtained
a pattérn of student outcomes. Three exemplary Jigsaw classes were jdentified
using the Jigsaw Checklist data--one 5th, one.ﬁth, and one 5th-§th grade. .
combination. The c]asses.spent an average of 2.4 hours per week engaged in
Jigsaw.

A oné-way analysis of covariance was condﬁcted on each posttest measure
(with condition (exemplary Jigsaw participant vs. nonparticipant) as the factor
and the corresponding pretest as the covariate. Analyses of variance were
" conducted-on the Coop and Comp posttes?s. Sepirate';nalyses were performed
for each grade-sex group. The significant results are summarized below. For ’
grade 5 maJés, exemplary Jigsaw participants had better attendance (Attend)
F (1,109) = 4.24, p <.05. For grade 5 females, exe plary participants attri-
buted failure more internally (Control Fail), F (1,99) = 5.31, p <.05, per-
ceived more positive peer attitudes toward school (Peer Att School),
F (1,101) = 9. 71, p < .01 and perceived their classrooms as less compet1¢1ve
(Comp), F (1,103) = 8.34, p < .01. For arade 6 males, exemplary participants
perceived their classrooms as more cooperative (Coop), F (1,102) = 7.28, |

p< .01, perceived more positive peer att1tudes toward school, F (1 ,99) = 5.22,

p <.05, and were reported by their teachers to engage in fewer major discipline

-
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prob]ems (Major), F (1,96) = 7.08, p <.01. Finally, for grade 6 females,
exemp’ ~y participants perceived more p051tive peer atti tudes toward '
school, E (1,94) = 6. 88, p <.01, and were less invol'2d with cigarettes
(Cig Involve), F (1,97):= 7.08, p <.01, and marijuana use (Pot Involve),
FQ ,98) = 8.56, p <. 01 however, they also- perceived a more negative
teaching climate (Affec C]imate) F (1,96) = 5. 11 p <.05, and had more
unexcused absences (Unex Abs) F (1,98) = 6.24, p <.05.

The results from these analyses also do not form a pattern. The positive

effect on Peer Att School which was found for three of the four subgreups did

not replicate in the primary analyses which compared all participants with non-

participants. Of the 26 significant effects obtained in both sets of analyses
for grades 5 and 6, there were only four effects common to both: a. positive

effect on Controi‘Fail for grade 5 females, positiﬁe effects‘on Coop and Major
for grade 6 males, and a negative effect on Affec Climate for grade 6 females.

, . . /"
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\ Discussion

The present study shares some methodo; ical weaknesses with previous
studies of Jigsay. Most studies have used designs in which units were
.assigned nonrandomly to condi tion. Furthermore, all studies employed student
level analyses, whereas ciassruomsawere the units treated. This analysis
strategy creates-a “risk-of obtaining spurious results because it inflates
statistical power and fails to control for bias due to student interdepen-
dence. The present outcome .results should be intehpreted in light of these -

important 1imitations. " .o . ~N ]

| The, hypothe"zed effects of Jiqsaw were not supported by the’data

There were no significant‘differences on the teacher measures of faculty

. cohesiveness, teaching satisfaction, or the‘importance and effectiveness of

" achieving teaching objectives related to Jigsaw. Although there were several

effects on students' attitudes and behavior, these generally wére not obtained

across \grade-sex groups or across primary and secondary analyses. Some isolated

effects that replicated in both analyses weré the positive effects for 6th drade

- boys on cooparative classroom climate and major disciptine problems, the posi-

tive effect for 5th qrade girls on locus of control for failure and the negative

effect for 6th grade girls on affective teaching climate - )
Peer teaching programs have been used by educators and prevention practi-

tioners to. increase students’ satisfaction with school, teachers and peer?

and to improve.self-esteem Jigsaw vias selected because it: is a peer teaching -

program that involves all students. Jigsaw is different from many peer teaching

-
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_Wwas e]imiﬁa;éd'{n several other classrooms. Where student-teaching ‘was - .

" 38,
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programs j that it provides opportunities for each student to be both teacher

and pupil in the context of a small, 1nterdependent work group

L3

The Jigsaw format dictates specific conditions that may have been in-

“adequately met in the present study. In Jigsaw classrooms, children must

depend on oﬁe another to learn the regular curriculum. Student interdependence

is requ1red for learning, and dependence ‘on the teacher or on the smartest

students is avoided. In the present study,. traingr anecdotes, based on class-

“room observation, indicated that many teachers seemed reluctant to allow their

1 “ < ' . N . [} '
student groups-to work autonomously. The researcher's observat1ons were con-

r

half of the experimentaj classropms.. It seems 11ke1y that student interdepen-
dence was undermjned gy certain intrusive teacher-behaviors? . .
- The element of~"required" interdependence among students is what makes
Jigsaw a distinctive peer teaching program, and yet, it was probab]y themost
poorly implemented aspect of tne program. Students are’ interdependent to the
extent that each ch11d has a unique and critical piece of information to ¢
contr1bute tc group 1earn1ng of an assigned task. In about 60% of the parti-
c1nat1ng c]assrooms, studenISuhad limited or no opportun1ty to contribute to

qroup 1earn1ng In a few classrooms, students spent an excess1ve amount of

© thme in the1r expert groups which delayed teach1ng in Jigsaw groups unt11

'after~the posttest. J195aw vas mod1f1ed by the teachers and student teach1ng

<

eliminated, students ccmp]eted worksﬁeets)and simply read or held up the

answers for other students in their groups to copy. In. these c]assrooms,

. students were working 1nd1v1dua11y or in pairs as opposed to work1ng coopera-
x,-

tively on a topic. "' - ‘ : .

<
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Apparent]y, students were not we]] prepared to work viith-ene another pro-‘
ductively ‘The observational data suggest that in ha]f the classrooms there
was a striking 1ack of constructive group behavior. According to Aronson,
et al. (1978), it is essential that students learn cooperative, constructive
:group process skills before they actually work with academic material: They

recomnend that teachers involve students in team-building exercises for a

short period each day over one or two weeks soO that students will learn mutual

respect and interpersonal skills. Both the observational data and the teacher

logs provid?p evidence that team-building activities were conducted much less
intensively t‘an recommended.

The 1iterature on Jigsaw provides only a vague notion regarding minimal
effective levels of Jigsaw implementation. Beneficial effects of Jigsaw have
-been reporteo with two to four hours of Jigsaw per week. The lack of con-
sistent positive effects in the present'study does not seem attributable to
inadequate frequency of ‘implementation. Considering only the exemplary 7
teachers' cJassrooms, we found that about 2. 4 hours per week, or 11% of student
time in the c1assroom was devoted to Jigsaw. This finding ‘compares favorably,
in terms of number of hours per week, with implementation 1eve1s reported by
Blaney, et al. (1977).

It must be ppinted out that there were a number of differences between
the present study and previous research on Jigsaw. For example, previous
studies were short-tenn, teachers were asked to implement Jigsaw in their
classrooms for only two to eight weeks. In the Rresent study, teachers were
asked to implement Jigsaw for approximately siahmonths. On the positive side,

the longer duration of this study shou]d have produced more beneficial effects

than found by Bianey, et al. since students were exposed to more total hours

-~
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of Jigsaw, particu]ar]y in our exemplary classrooms. Curiously, even in
these three classrooms, we did not find the predicted positive effects. For
the other participating teachers, the length of involvement in this study may
have seemed costly in terms of time and effort, which may have impacted the
lqua11ty or fnequency of Jigsaw implementation.

This study may simulate more closely than previous studies the 1mpact
of Jigsaw under naturalistic conditions. Although careful monitoring of
program jmplementation is atypjcal, teacher jn-service training is often
selected‘or imposeo by school district officials and conducted by outsiders.
Where teachers do not themselves initiate a request for Jigsaw training,
their recept1on of Jigsaw may not meet the expectations of those providing
the training. Many teachers may opt not to participate in the tra1n1ng (in
this study, about one-half of the eligible teachers), or they may participate
wlthout much commitment Of those teachers who complete the training, many
may modify Jigsaw by eliminating critical components (e.g., peer teachlng or
task 1nterdependence) thereby undermining it's effectiveness. Few teachers
. may actually implement Jigsaw appropriately and effectively in their class-
rooms (in this study,‘aboutlone-fourth of those who completed the training).

This cpeculation may be unduly pessimistic, especially since our re-
cruitment, training, and classroom follow-up procedures all could be impn:jed:
Nevertheless, many teachers may be reluctant to make the necessary change in
role from instmuctor to facilitator regardless of the nature or amount of
in-service training. Future research should be conducted to determine how
to overcome teacher resistance and improve classroom implementation. To the

extent possible, further studies of Jigsaw should employ experimental designs

\ I3 “
with_classes as the unit of analysis, and include extensive process evaluation.

-
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